Acrylamide administration alters protein phosphorylation and phospholipid metabolism in rat sciatic nerve.
The effects of ACR on protein phosphorylation and phospholipid metabolism were assessed in rat sciatic nerve. After 5 days of ACR administration (50 mg/kg/day) an increase in the incorporation of 32P into phosphatidylinositol-4,5-bisphosphate, phosphatidylinositol-4-phosphate, and phosphatidylcholine was detected in proximal sciatic nerve segments. In contrast, no changes in phospholipid metabolism were observed in distal segments. After 9 days of ACR treatment when neurotoxicological symptoms were clearly apparent, a generalized increase in radiolabel uptake into phospholipids was noted exclusively in proximal nerve regions. ACR-induced increases in phospholipid metabolism were toxicologically specific since comparable administration of MBA (108 mg/kg/day X 5 or 9 days) produced only minor changes. ACR intoxication was also associated with a rise in sciatic nerve protein phosphorylation. After 9 days of ACR treatment, phosphorylation of beta-tubulin, P0, and several unidentified proteins (38 and 180 kDa) was increased in distal segments. In contrast, chronic administration of MBA caused increases in phosphorylation of beta-tubulin and the major myelin proteins of proximal nerve segments. In cell free homogenates prepared from sciatic nerves of treated and control rats, MBA caused an increase in phosphorylation of major myelin proteins similar to its effect in intact proximal nerve segments. The most striking effect observed in nerve homogenates of ACR-treated rats was a marked decrease in phosphorylation of an 80-kDa protein. Addition of ACR (1 mM) to homogenates of normal nerve had no effect on protein phosphorylation. Our results indicate that changes in the phosphorylation of phospholipids and proteins in sciatic nerve might be a component of the neurotoxic mechanism of ACR.